esp(S>cenet document view 



(3) 



PRODUCTION OF POROUS SILICON CARBIDE SINTERED COMPACT 



Publication number: 

Publication date: 

Inventor: 

Applicant: 

Classification: 
- international: 



- European: 
Application number: 
Priority number(s): 



JP51 39861 
1993-06-08 

ITO ATSUSHI; NINOMIYA TAKESHI; TAKADA KOZO 
IBIDEN CO LTD 

C04B35/626; C04B38/00; C04B38/06; F01N3/02; 
F02B3/06; C04B35/626; C04B38/00; C04B38/06; 
F01N3/02; F02B3/00; (IPC1-7): C04B35/56; C04B38/06; 
F01N3/02 

C04B38/00C; C04B38/00D; C04B38/06F2D12 
JP1 991 0297396 19911113 
JP19910297396 19911113 



Report a data error here 



Abstract of JP51 39861 

PURPOSE:To provide a method for producing a porous silicon carbide sintered compact having 
excellent characteristics as a particulate filter for diesel engines having a desired pore diameter by 
precisely controlling the size of pore diameter. CONSTITUTION:ln this invention, beta type 
polycrystalline silicon carbide having 0.1-5mum, average grain diameter is initially mixed with powder 
having an average grain diameter within the range of 0.5-1 OOmum and larger than that of the betatype 
polycrystalline silicon carbide. The mixture is then burned at 1700-2300 deg.C For example, alpha type 
silicon carbide, sinterable in the solid phase with the silicon carbide and having a higher decomposition 
temperature than the burning temperature is used as the powder having the large average grain 
diameter. Crystals having a uniform size are produced by adding the powder capable of suppressing 
the abnormal grain growth. 
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(54) PRODUCTION OF POROUS SILICON CARBIDE SINTERED COMPACT 

(57)Abstract: 1 

PURPOSE: To provide a method for producing a porous silicon carbide sintered compact having 
excellent characteristics as a particulate filter for diesel engines having a desired pore diameter 
by precisely controlling the size of pore diameter. 

CONSTITUTION: In this invention, P type polycrystalline silicon carbide having 0.1-5p.m, average 
grain diameter is initially mixed with powder having an average grain diameter within the range of 
0.5-1 OO^im and larger than that of the ptype polycrystalline silicon carbide. The mixture is then 
burned at 1700-2300° C For example, a type silicon carbide, sinterable in the solid phase with 
the silicon carbide and having a higher decomposition temperature than the burning temperature 
is used as the powder having the large average grain diameter. Crystals having a uniform size 
are produced by adding the powder capable of suppressing the abnormal grain growth. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]How to manufacture beta type porous silicon carbide sintered compact by mixing larger 
powder which is within the limits whose mean particle diameter is 0.5-100 micrometers than 
mean particle diameter of beta type polycrystal silicon carbide, and calcinating the mixture at 
temperature of 1 700-2300 ** to beta type polycrystal silicon carbide whose mean particle 
diameter is 0.1-5 micrometers. 

[Claim 2]A manufacturing method of the porous silicon carbide sintered compact according to 
claim 1 which carries out solid phase sintering of said powder with big mean particle diameter to 
silicon carbide, and has decomposition temperature higher than said calcination temperature. 
[Claim 3]A manufacturing method of the porous silicon carbide sintered compact according to 
claim 2 in which said powder with big mean particle diameter is carbide. 

[Claim 4]A manufacturing method of the porous silicon carbide sintered compact according to 
claim 1 which consists of a substance 1 which does not sinter said powder with big mean particle 
diameter with silicon carbide, but is carbonized after calcination. 

[Claim 5]A manufacturing method of the porous silicon carbide sintered compact according to 
claim 1 which consists of a substance which silicon carbide and said powder which is not 
sintered are burned after calcination, and leaves an opening. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 
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3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the manufacturing method of the porous silicon 
carbide sintered compact used for various filters, especially the particulate filter for diesel power 
plants, and relates especially the pore diameter to the manufacturing method of a controllable 
porous silicon carbide sintered compact. 
[0002] 

[Description of the Prior Art]Conventionally r as this kind of a silicon carbide sintered compact, 
there are some which were indicated, for example to JP,2-24785,B. The particle diameter of 
microcrystal of this silicon carbide sintered compact is an aggregate of beta type silicon carbide 
of 50 A or less. And polycrystal silicon carbide of 6 micrometers or less is mixed, and mean 
particle diameter is obtained by spherical beta type polycrystal silicon carbide powder whose 
mean particle diameter is 0.01-1 micrometer by calcinating the mixture at the temperature of 
1750 to 2500 ** to it. 

[0003]The above-mentioned porous sintered body is manufactured using the difference of the 
sintering speed of an ultrafine particle and polycrystal silicon carbide. And when the blending 
ratio of one of powder is one or less weight section, the point that a porous body cannot be 
manufactured is pointed out. In order to make a pore diameter uniform, it is indicated that the 
mean particle diameter of beta type polycrystal silicon carbide powder should be 6 micrometers 
or less. 

[0004] Generally, when calcinating beta type silicon carbide, after the specific part in beta type 
silicon carbide powder starts unusual grain growth, the surrounding particles are absorbed by the 
portion and particles grow quickly. And all the crystal grain children of silicon carbide are formed 
in hexagon-head tabular, and the stoma whose average pore diameter is 20-60 micrometers is 
formed in a silicon carbide sintered compact. 
[0005] 

[Problem(s) to be Solved by the Invention] However, since the mechanism of grain growth was 
not able to be changed even if it changes the blending ratio of both powder when it is the above- 
mentioned former, the size of the pore diameter was controlled precisely and there was a 
problem that the porous silicon carbide sintered compact of a pore diameter which has a desired 
size could not be obtained. 

[0006]If the ingredient which controls the unusual grain growth of silicon carbide powder is 
added, this invention, It is in providing the manufacturing method of the porous silicon carbide 
sintered compact which the knowledge of the uniform crystal of a size being generated is carried 
out, it is made based on the knowledge, and the purpose controls the size of a pore diameter 
precisely, and can manufacture certainly the silicon carbide sintered compact which has a 
desired pore diameter. 
[0007] 

[Means for Solving the Problem and its Function]In order to attain the above-mentioned 
purpose, it is required for beta type polycrystal silicon carbide whose mean particle diameter is 
0.1-5 micrometers to mix larger powder which is within the limits whose mean particle diameter 
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is 0.5-100 micrometers than mean particle diameter of beta type polycrystal silicon carbide, and 
to calcinate the mixture at temperature of 1 700-2300 **. 

[0008]If another powder with big particle diameter is mixed and sintered in beta type polycrystal 
silicon carbide powder, as shown in drawing 1 , grain growth of beta type silicon carbide particles 
P2 will arise in the narrow field E divided by two or more particles P1 with big particle diameter. 
Thereby, a size of microcrystal exceeds 50 A and beta type porous silicon carbide sintered 
compact with the uniform size can be manufactured. 

[0009]And a sintered compact which has a desired pore diameter within the limits of 1 
micrometer - 60 micrometers can be manufactured by setting up suitably loadings and particle 
diameter of said both powder. Mean particle diameter of beta type polycrystal silicon carbide 
used as a sintered material needs to be within the limits of 0.1-5 micrometers. The reason is for 
crystal growth of beta type silicon carbide not to happen easily, when distribution of the shape of 
a single particle in inside of a Plastic solid becomes it difficult that mean particle diameter is less 
than 0.1 micrometer and 5 micrometers is exceeded. Powder mixed by powder of said polycrystal 
silicon carbide is within the limits in which the mean particle diameter is 0.5-100 micrometers, 
and needs to be larger powder than that of beta type polycrystal silicon carbide. When a division 
of crystal growth is no longer formed when mean particle diameter of powder mixed is less than 
0.5 micrometer, and exceeding 100 micrometers undesirably, sintered compact associative 
strength becomes weak and is not preferred. When mean particle diameter of the aforementioned 
powder mixed is smaller than mean particle diameter of polycrystal silicon carbide, section 
forming of said field E cannot be carried out. 

[0010]Calcination temperature needs to be within the limits of 1700-2300 **. When sintering of 
silicon carbide does not advance in a case below 1700 ** but 2300 ** is exceeded to it, it is for 
silicon carbide to fuse. 

[001 1]As for said powder with big mean particle diameter, it is desirable to carry out solid phase 
sintering to silicon carbide, and to have decomposition temperature higher than said calcination 
temperature. This is because it becomes impossible to hold said field E if a solid state is not 
maintained at the time of calcination. Therefore, as for said powder with big mean particle 
diameter, it is preferred that it is carbide, such as alpha type silicon carbide, titanium carbide, 
carbonization thallium, tungsten carbide, carbonization zinc, and vanadium carbide. 
[0012]On the other hand, said powder with big mean particle diameter may be a substance which 
is not sintered with silicon carbide but is carbonized after calcination. This is because influence 
cannot attain to grain growth of beta type silicon carbide and decomposition removal can be 
carried out by an oxidizing atmosphere after calcination, if sintering does not arise. An epoxy 
resin is mentioned as the example. 

[0013]Silicon carbide and said powder which is not sintered may be substances which it is 
burned after calcination and leave an opening. This is because influence does not attain to grain 
growth of beta type silicon carbide, it is made to burn after calcination and it can remove, if 
sintering does not arise. An amorphous carbon and graphite-grains child etc. are mentioned as 
the example. 
[0014] 

[Example]Hereafter, Example 1 and Example 2 which materialized this invention are described. 
[Example 1] After blending alpha type silicon-carbide-powder 30 weight section with a mean 
particle diameter of 8 micrometers and cellulose type binder 20 weight section with beta type 
polycrystal silicon-carbide-powder 70 weight section with a mean particle diameter of 0.3 
micrometer and kneading the compound, the 1-mm-thick sheet-shaped molded product was 
obtained by extrusion molding. After degreasing this molded product, it calcinated at 2080 ** 
under argon atmosphere for 1 hour, and the porous silicon carbide sintered compact was 
obtained. When the pore diameter of this sintered compact was measured by the mercury 
porosimetry, as shown in drawing 2 , the pore diameter center of a distribution existed in 15 
micrometers, 95% of the stoma existed in within the limits which is plus-or-minus 2micrometer of 
that center of a distribution, and the distribution state was very sharp. 
[Example 2] It replaced with alpha type silicon carbide powder in said Example 1, 22 weight 
sections of spherical epoxy resins (made in [ NIPPON SHOKUBAI chemicals incorporated 
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company ] trade name Epos Tarr) with a mean particle diameter of 1 5 micrometers were 
blended, and it was made to sinter by the same method as Example 1. This sintered compact 
was heated at 600 ** under the oxidizing atmosphere in 1 hour, and decomposition 
disappearance of the epoxy resin was carried out. Then, when the pore diameter of the sintered 
compact was measured by the mercury porosimetry, as shown in drawing 3 , the pore diameter 
center of a distribution existed in 10 micrometers, 95% of the stoma existed in within the limits 
which is plus-or-minus 3micrometer of the center of a distribution, and the distribution state 
was very sharp. 
[0015] 

[Effect of the Invention]As explained in full detail above, this invention demonstrates the 
outstanding effect that the porous silicon carbide sintered compact which has a desired pore 
diameter can be manufactured certainly. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is an explanatory view showing the mixed state of beta type polycrystal silicon 
carbide and the powder of bigger mean particle diameter than it. 

[Drawing 2] It is a graph which shows the pore diameter distribution state of the sintered 
compact in Example 1. 

[Drawing 3] It is a graph which shows the pore diameter distribution state of the sintered 
compact in Example 2. 



[Translation done.] 
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